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(54) LIQUID AGENT FOR CONTACT LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid agent 
for contact lenses, which has low toxicity to the eyes and 
is safely usable while having sufficient sterilizing 
effectiveness by incorporating a trialkyl triamine compd. 
expressed by the specific formula as a sterilizing 
component into this liquid agent. 
M SOLUTION: This liquid agent for contact lenses is 

y C w H2fitNH 2 prepd. by incorporating the trialkyl triamine compd. 
CjjMjn+i N v expressed by the formula (where, (n) is an integer from 4 

CmH 2( „f4H a t0 1 ^ an< ^ ( m ) x% an integer form 1 to 8) as the sterilizing 
component into the liquid agent in view of the fact that 
the prescribed trialkyl triamine compd. known as a 
detergent and sterilizing agent for food factories, etc., has 
the low toxicity to the eyes and has the sufficient safety 
for use as the sterilizing component of the liquid agent 
for contact lenses. At this time, the trialkyl triamine 
compd. is incorporated at a concn. of 0.01 to lOQQppm 
into the liquid agent and, if necessary, a borate buffer 
agent is incorporated therein. A quaternary ammonium 
salt based sterilizing agent or glycine based sterilizing agent is incorporated therein. 



TECHNICAL FIELD 



[Field of the Invention]This invention relates to a contact lens solution agent, demonstrates the 
especially outstanding bactericidal effect, and it relates to the contact lens solution agent fully 
provided also with the safety to an eye. 



PRIOR ART 



[Background of the Invention] 

Generally, if the contact lens is worn, the dirt originating in tear fluid or eye mucus, such as 
protein and lipid, will adhere to a contact lens. And a feeling of wearing not only gets worse, but 
the fall of eyesight and also an ophthalmopathy called conjunctival hyperemia may be caused 
with such dirt. In continuing and using a contact lens, while removing and saving the contact lens 
from eyes, there is a possibility that microorganisms, such as bacteria adhering to the contact 
lens surface, may propagate, and adverse effects, such as an infectious disease, may be brought 
about to an eye also by those microorganisms. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a contact lens solution agent, demonstrates the 
especially outstanding bactericidal effect, and it relates to the contact lens solution agent fully 
provided also with the safety to an eye. 

[0002] 

[Background of the Invention] Generally, if the contact lens is worn, the dirt originating in tear 
fluid or eye mucus, such as protein and lipid, will adhere to a contact lens. And a feeling of 
wearing not only gets worse, but the fall of eyesight and also an ophthalmopathy called 
conjunctival hyperemia may be caused with such dirt. In continuing and using a contact lens, 
while removing and saving the contact lens from eyes, there is a possibility that microorganisms, 
such as bacteria adhering to the contact lens surface, may propagate, and adverse effects, such as 
an infectious disease, may be brought about to an eye also by those microorganisms. 

[0003] Then, in order to wear a contact lens safely and comfortably, it is necessary to take care of 
washing, disinfection, etc. periodically, but the general method of care and cleaning of such a 



contact lens is as follows. First, the lipid dirt adhering to a contact lens is washed by grinding the 
contact lens removed from eyes against the detergent containing a surface-active agent, and 
washing it. When you also need removal of protein dirt, it removes protein by being immersed in 
the detergent containing a proteolytic enzyme. Then, after rinsing with rinse liquid, in the case 
filled with conservation liquid, a contact lens is immersed and it saves in the state.Especially in 
care and cleaning of a water nature contact lens, Since a microorganism adheres and it is easy to 
increase it to the surface of such a water nature contact lens, it is necessary to use a sterilizer 
implement other than the above-mentioned general care and cleaning, and to carry out every case 
which accommodates a contact lens, and sterilization by boiling further. 

[0004]Thus, the work of care and cleaning to a contact lens is complicated, and for the care and 
cleaning, Having to arrange several sorts of liquids and solutions and instruments, such as a 
penetrant remover, conservation liquid, and a sterilizer implement, the time and effort and cost 
concerning the use and maintenance serve as a big burden for the user of a contact lens. 

[0005]In order to solve such a problem, in recent years. As the method of care and cleaning of a 
contact lens [ that it is simpler and low cost ], by adding a surface-active agent, and a protein 
remover and a germicide in conservation liquid with one liquids and solutions. Some methods of 
care and cleaning using a contact lens solution agent of having enabled it to perform all care and 
cleaning required for a contact lens are proposed. And for the sterilization treatment in the 
method of care and cleaning using such a contact lens solution agent. From the place where not 
the heat disinfection method that needs the above sterilizer implements but the chemical 
disinfection method using an antiseptic is adopted, it is made unnecessary like the former by the 
boiling operation using an instrument for exclusive use of requiring long processing time, and by 
this. The time and effort and cost to care and cleaning of a contact lens of a user are improved 
substantially. 

[0006] To such a contact lens solution agent used also as a preservative, at the same time it is 
used as a germicide with the chemical disinfection effect. Since a contact lens is made to 
immerse into the liquids and solutions for a long time not to mention it being needed that it is 
what has a high bactericidal effect as the characteristic, the low thing of the toxicity over an eye 
is also needed. 

[0007]By the way, a thimerosal, chlorhexidine, and quarternary ammonium salt (benzalkonium 
chloride as an example) are used for the germicide used for the chemical disinfection agent for 
contact lenses marketed now. For example, in JP,S52-109953,A, JP,S62-153217,A, JP,S63- 
59960,A, etc., The contact lens germicide and the agent for contact lenses which use a 
benzalkonium chloride in 0.001 to 0.2% of range, and the soft contact lens antiseptic which uses 
chlorhexidine in 0.01 to 0.05% of range are proposed. 

[0008]However, such a germicide recently works as an allergy sensitizer, and the example of 
doing damage to an eye is reported. The germicide which the germicide was adsorbed and 
accumulated at the contact lens, and was condensed by the high concentration while using those 
germicides, having continued at the long period of time in addition, by being emitted during 
wearing of a contact lens, Or by carrying out direct contact to the lens to which the germicide 
stuck at high concentration, It is also reported that there is possibility of a cornea obstacle being 
caused ("Japan Contact Lens Society" 34:267-276, 277-282, 1992, 35:219-225, 1993, 36:57-61, 
1994, 37:35-39, 154-157, 1995). 



[0009] Oh the other hand, in order to avoid such danger, think the safety to an eye as important 
and stopping the operating concentration of a germicide low is also considered, but. In such a 
case, naturally that a germicidal action falls does not escape, and, as a result, sufficient 
bactericidal effect is not acquired, but we are anxious about contamination by the microorganism 
to a contact lens. 

[0010] 

[Problem(s) to be Solved]In here, though it has sufficient sterilization effect, the place which 
succeeds in this invention against the background of this situation, and is made into the solution 
SUBJECT has the low toxicity over an eye, and there is in providing the contact lens solution 
agent which can be used safely. 

[0011] 

[Means for Solution]And in order to solve SUBJECT like the above, this invention persons, By 
having the outstanding bactericidal effect conventionally, as a result of repeating research 
wholeheartedly about various kinds of publicly known germicides in order to use as a sterilizing 
component in a contact lens solution agent. In fields, such as food stuff industry, a predetermined 
trialkyl triamine compound known as washing and germicides, such as a food factory, Toxicity 
over an eye was low and carried out the knowledge of being a thing with sufficient safety to use 
it as a sterilizing component of a contact lens solution agent, And when making a contact lens 
solution agent contain by using this trialkyl triamine compound as a germicide as a result of 
advancing examination further, it finds out serving both as a sufficient bactericidal effect and 
safety to use it as a contact lens solution agent, and becoming a **** thing, and came to 
complete this invention. 

[0012]That is, this invention is the following-ization 2 in order to solve SUBJECT like the 
above. : [Chemical formula 2] 

y C m H2m NH 2 

Cn H 2h+i N v 

N C m H 2 mNH 2 



Let a contact lens solution agent which contains a trialkyl triamine compound expressed with 
[however, n in a formula is an integer of 4-18, and m is an integer of 1-8] as a sterilizing 
component be the summary. 

[0013]Thus, if it is in a contact lens solution agent according to this invention, Since it contains 
as an active principle for sterilization of a predetermined trialkyl triamine compound, have a 
germicidal action which has a broad antimicrobial spectrum as the feature, and since toxicity 
over an eye is very low, moreover, An adverse effect is not brought about to a user's cornea, 
either and the feature of having a bactericidal effect outstanding by this and high safety is 
demonstrated. 

[0014]And also in a case where a germicide of other type is added in liquids and solutions since 
such a trialkyl triamine compound is also an ampholytic surface active agent, or a case where a 
surface-active agent is added as a cleaning component, Even if these germicides and a surface- 
active agent are anionic and which nonionic and cationic description, width of selection to a 



germicide and a surface-active agent which can be used, without offsetting a mutual effect, 
therefore are added has an advantage which spreads remarkably. 

[0015]If it is in the contact lens solution agent according to this this invention, said trialkyl 
triamine compound is made to contain in the concentration of 0.01-1000 ppm advantageously. 
Thus, also by comparatively low concentration, since a bactericidal effect is fully acquired, it can 
be used at low concentration and influence on a human body may also be suppressed still lower 
in that case. 

[00 16] According to one of the desirable modes of the contact lens solution agent according to 
this invention, a borate salt buffer is made to contain further. In the case where the concentration 
of a trialkyl triamine compound is low concentration especially not to mention the stability of pH 
in a contact lens solution agent being made to improve by the further content of this borate salt 
buffer, As compared with what does not contain a borate salt buffer, a high bactericidal effect is 
acquired and a contact lens solution agent with the safety outstanding further further is obtained. 

[00 17] A quarternary-ammonium-salt system germicide or a glycine system germicide is made to 
contain further in another desirable mode of the contact lens solution agent according to this 
invention. By this, it will be raised additively and **** or more effectively outstanding 
sterilizing properties will be demonstrated for the bactericidal effect by those germicides, and a 
bactericidal effect with a trialkyl triamine compound, respectively. 

[0018] 

[Mode for carrying out the invention] In short, the predetermined trialkyl triamine compound 
excellent in the safety to a bactericidal effect and an eye is used for this invention as a sterilizing 
component of a contact lens solution agent. 

It aims at obtaining the contact lens solution agent which can perform care and cleaning to such a 
contact lens simple. 

[0019]By the way, the trialkyl triamine compound which is used for the contact lens solution 
agent according to this invention and which is expressed with the above-ization 2, It is 
characterized by having a broad antimicrobial spectrum, and conventionally, It is used as a 
germicide of sterilization health, such as a hospital, a building, and a food factory, an anionic 
system cleaning sterilization agent and other antiseptics, good and the anaerobe nature antiseptic 
of a paint, cutting oil, and bacterial water system products, and the laundry detergent for fiber, 
etc. In the trialkyl triamine compound expressed with such above-ization 2, it is suitably used as 
n= 4-18, m= 1-8, and a sterilizing component of the contact lens solution agent to which the 
thing of n= 6-12 and m= 1-3 follows this invention preferably. It is ** and is because a good 
sterilization effect is shown in a trialkyl triamine compound with the value of n of this range, or 
m. 

[0020] And especially a desirable thing is JI (aminopropyl) lauryl amine which is n= 12 and m= 3 
also in such a trialkyl triamine compound. As what the germicide containing this JI 
(aminopropyl) lauryl amine is already marketed, for example, contains it 30%, Although "the 
Lonza back 12.100" is marketed as a germicide from Lonza Japan, Inc., respectively as that in 
which "the Lonza back 12.30" contains JI (aminopropyl) lauryl amine 100% again, If it is in this 
invention, those things can be used suitably. 



[0021]The above-mentioned trialkyl triamine compound shows an effective bactericidal effect 
especially by using in 0. 1 ppm - 100 ppm preferably by showing an effective effect in the range 
in which the operating concentration is 0.01 ppm - 1000 ppm. It is **, and is because bactericidal 
effect sufficient when the content concentration of this trialkyl triamine compound is lower than 
0.01 ppm is not acquired, and is because there is a possibility of having an adverse effect to a 
human body when said content concentration is higher than 1000 ppm. 

[0022] And as a value of pH for which it was suitable using the contact lens solution agent 
according to this invention, the range of 6.0-9.0 is effective, and what was set to 6.5-8.5 as a 
value of still more desirable pH is especially effective. It is **, and is because an effective 
bactericidal effect is not acquired when the value of this pH is lower than 6.0, and is because 
there is a possibility of causing an obstacle to an eye when the value of said pH is higher than 
9.0. 

[0023]In order to keep effective pH of such a contact lens solution agent in the safe range to an 
eye, generally at least one sort of buffers are added, but as this buffer, out of various kinds of 
publicly known things, it will be chosen suitably and will be used from the former. By 
mentioning a borate salt buffer, an phosphate buffer, a tris buffer, a citrate buffer, etc., and 
specifically being especially used in combination with a borate salt buffer, Even if it makes low 
concentration of the above mentioned trialkyl triamine compound, it is especially desirable from 
an effective bactericidal effect being acquired. Generally, the blending ratio of this buffer is 
made into 0.05 - 3.0 w/v%, and is preferably made into 0.1-1.5 w/v%. It is ** and is because it 
becomes difficult to keep the pH of a disinfection penetrant remover constant when the 
concentration of a buffer is lower than 0.05 w/v%, and even if higher than 3.0 w/v%, it is 
because the stability of pH is not necessarily made to improve more. 

[0024]In order to raise the viscosity of a solution, a predetermined surface-active agent is made 
to add and contain advantageously, in order to raise further the removing effect of dirt, such as 
eye mucus adhering to a contact lens, if it is in the contact lens solution agent according to this 
invention. This surface-active agent has the high safety to a living body, and if there is no 
influence of the raw material on a contact lens, any publicly known things may be adopted from 
the former. It is also possible to choose any of anionic, cationicity, both sexes, and various 
nonionic surface-active agents by this invention, especially, since the trialkyl triamine compound 
which is a sterilizing component is ampholite. 

[0025]In this invention, in order to acquire a still higher bactericidal effect, using together with 
other germicides is also possible. As a germicide in which concomitant use with such a trialkyl 
triamine compound is possible, By mentioning a guanidinium system germicide, the 4th 
ammonium salt system germicide, a thiazoline system germicide, a glycine system germicide, 
etc., and specifically being combined with these germicides, The bactericidal effect by each 
germicide is heightened in ****, and the further outstanding bactericidal effect can be pulled out 
rather than the case where said trialkyl triamine compound is independently used as a sterilizing 
component. 

[0026]As other addition ingredients, they are mentioned by a chelating agent, a thickening agent, 
an isotonizing agent, the protein remover, etc., and they, If it is safe and does not have an adverse 
effect to the raw material of a contact lens to a living body, It is possible for what [ any ] is more 
publicly known than before to be used, and for you to combine them in the quantitative range 
which does not check the bactericidal effect of a trialkyl triamine compound if needed, and to 



also make it contain in a contact lens solution agent. As the chelating agent you are made to 
contain, there are disodium edetate, trihydroxy methylamino methane, etc. and, specifically, 
propylene glycol, hydroxymethylcellulose, a polyvinyl pyrrolidone, polysaccharide thickener, 
etc. are mentioned as a thickening agent. In rinsing the contact lens solution agent according to 
this invention and using also as liquid or conservation liquid, In order to soften the stimulus to an 
eye, it is desirable to use an isotonizing agent and, generally about 150-400 mOsm is preferably 
prepared by the osmotic pressure of about 200-350 mOsm in that case. As such an isotonizing 
agent, sodium chloride, potassium chloride, sodium bicarbonate, etc. can be used. It is possible 
for you to choose suitably and to make it contain out of protein removers, such as serine 
protease, a thiol protease, metal protease, and carboxyl protease, to give the cleaning effect over 
protein dirt. 

[0027]By the way, in preparing the contact lens solution agent containing the trialkyl triamine 
compound according to this invention, a special method is not needed but it is obtained by 
dissolving each ingredient into the sterile purified water of the specified quantity like the case 
where usual solution is prepared. The contact lens solution agent produced by making it such is 
clear, and can also perform sterile filtration etc. if needed. 

[0028]And it will face taking care of a contact lens using the contact lens solution agent 
according to this invention produced by making it above, and, specifically, will be carried out in 
accordance with the following techniques. First, several drops of contact lens solution agents 
according to this invention are dropped at the contact lens removed from the eye. 

Then, grinding washing is carried out for tens of seconds, holding this lens between the thumb 
and the index finger or on a palm. 

Subsequently, after rinsing a lens using this contact lens solution agent, preservation disinfection 
is performed by being preferably immersed from 30 minutes from 10 minutes for 4 hours for 24 
hours into the preservation case fulfilled by this contact lens solution agent. However, this is 
illustration to the last and it should be understood that the method of care and cleaning of the 
contact lens using the liquids and solutions of this invention is not what is limited above. 

[0029]And a contact lens can be disinfected effectively and simple by a series of above- 
mentioned operations, without using special instruments, such as a sterilizer implement, like 
before. Also in the case where a contact lens is immersed in the above-mentioned contact lens 
solution agent for a long time since the trialkyl triamine compound which is a sterilizing 
component has high safety to an eye simultaneously with it, The obstacle over an eye is not 
caused and sterilization treatment of a contact lens can be performed safely. 

[0030] 

[Working example]It is a place needless to say that it supposes that some embodiments of this 
invention are shown in order to clarify this invention still more concretely below, but this 
invention is not what also receives any restrictions by the description of such an embodiment. It 
should be understood that it is what can add change, correction, improvement, etc. which become 
various based on a person's skilled in the art knowledge to this invention unless it deviates from 
the meaning of this invention besides the following embodiments besides the further above- 
mentioned concrete description. 

[0031]Embodiment 1 - bactericidal effect examination : As an influence - sample offering 
bacillus of pH, the Candida albicans (Candida albicans ATCC 10231), Pseudomonas aeruginosa 



(Pseudomonas aeruginosa ATCC 9027), Staphylococcus aureus (Staphylococcus aureus ATCC 
6538P) is used, First, the Candida albicans was cultivated in the grape, sugar peptone medium for 
23 **x 48 hours, and Pseudomonas aeruginosa and Staphylococcus aureus were cultivated in the 
soy bean casein culture medium for 35 **x 24 hours, respectively. As mentioned above, three 
sorts of bacilli were suspended with the physiological saline, respectively, and it prepared so that 
it might become sample offering fungus liquid of 10 7 - 10 8 cfu/mL. 

[0032]On the other hand, a contact lens solution agent of the examples 1-4 of this invention was 
prepared so that it might become the component composition shown in the following table 1. 
Subsequently, lOmL of each contact lens solution agent of the examples 1-4 of this invention 
prepared above, Take in a respectively different sterilized test tube, and there The Candida 
albicans, 0.05mL was added so that said contact lens solution agent might contain a bacillus of 
10 5 cfu/mL - 10 7 cfu/mL for Pseudomonas aeruginosa and each sample offering bacillus of 
Staphylococcus aureus eventually (this is hereafter called test liquid), and this was kept in a 23 
** thermostat for 24 hours. And it diluted about this test liquid using a sterilized physiological 
saline, and the number of micro organisms was counted by plate dilution method. A culture 
condition in this plate dilution method is for 23 ** x five days, using a grape sugar peptone 
medium about the Candida albicans. 

It is for 35 ** x three days, using a soy bean culture medium about Pseudomonas aeruginosa and 
Staphylococcus aureus. 

[0033]By an above-mentioned method, from the number of micro organisms immediately after 
inoculation, and the number of micro organisms after processing, it asked for percentage 
reduction of each bacillus, the result was combined, and it was shown in Table 1 . As JI 
(aminopropyl) lauryl amine, "the Lonza back 12.30" (made by Lonza Japan, Inc.) was used. "The 
Lonza back 12.30" is similarly used as JI (aminopropyl) lauryl amine about the following 
embodiments. 
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C.a.: Candida albicans P.a.:Pseudomonas aeruginosa S.a. : Staphylococcus aureus[0035]InpH 
six to 9 range, the above-mentioned result shows that there is a high bactericidal effect to all the 
bacilli, when the contact lens solution agent concerning the examples 1-4 of this invention is 
used. 

[0036]Embodiment 2 - bactericidal-effect examination: In the contact lens solution agent of the 
examples 5 and 6 of this invention, and the comparative example 1 shown in the influence - 
following table 2 of a buffer, the bactericidal effect examination was done like Embodiment 1 
about the Candida albicans. Howeyer, storing time in the thermostat of test liquid was made into 
120 minutes. And by the same method as Embodiment 1, from the number of micro organisms 
immediately after inoculation, and the number of micro organisms after processing, it asked for 
the percentage reduction of the Candida albicans, and the result was combined with Table 2 and 
shown. 
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C.a.: Candida albicans[0038]From the above-mentioned result, when the contact lens solution 
agent of the example of this invention is used, as compared with the comparative example 1, an 
effect is clearly high and by combining especially with a borate salt buffer shows that the effect 
is improving remarkably. 

[003 9] Embodiment 3 - bactericidal-effect examination: In the contact lens solution agent of the 
examples 7 and 8 of this invention, and the comparative example 2 shown in the influence - 
following table 3 of a low-concentration borate salt buffer, the bactericidal effect examination 
was done like Embodiment 1 about Pseudomonas aeruginosa. And by the same method as 
Embodiment 1, from the number of micro organisms immediately after inoculation, and the 
number of micro organisms after processing, it asks for the percentage reduction of 
Pseudomonas aeruginosa, and the result is combined with Table 3 and shown. 
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P.a.: Pseudomonas aeruginosa[0041]When the contact lens solution agent concerning the 
example of this invention is made to contain a borate salt buffer, the above-mentioned result 
shows that a high bactericidal effect can be acquired, even if the concentration of a trialkyl 
triamine compound is low. 

[0042]An embodiment 4 - cytotoxic test: Using a contact lens solution agent of an example of 
influence - this invention to a hard lens, as follows, a cytotoxic test was done and evaluation to 
safety was performed. 

[0043]First, a contact lens solution agent concerning an example of this invention as shown in 
the following table 4 was prepared as test liquid, into each test liquid 2.0mL, it immersed one 
hard lens (the Menicon supermarket EX: made by MENICON CO. LTD.) at a time for 18 hours, 
respectively, and it was prepared as a sample offering lens. 

[0044]On the other hand, a suspended cell of abbreviation 2xl0 5 cell/mL was obtained for L-929 
cell cultured for three days in a 37 ** C0 2 incubator from a flask using peel-off and a MEM 
Eagle's medium using trypsin / EDTA solution. It wound 4.5 mL of this suspended cell around a 
petri dish (60 mm x 15 mm) at a time, and it was again cultivated within a 37 ** C0 2 incubator 
for 48 hours. Then, after checking having 4.5-mL-passed an agar medium for layering **** and 
here, and having solidified an old culture medium in them, a neutral red solution was added 
further, and after cultivating within a 37 ** C0 2 incubator for 1 hour, an excessive neutral red 
solution was thrown away. And said sample offering lens was put on it, and as it was, after 
cultivating within a 37 ** C0 2 incubator for 48 hours, toxic evaluation was performed in 
accordance with a following method. 

[0045]Toxic evaluation was performed by observing the size of the fading zone by a dead cell, 
and the grade of the fusion of a cell located directly under the lens. About the fading zone, the 



size was observed with the naked eye and the rate was observed [ grade / of fusion of a cell ] 
using the inverted microscope. 
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[0047] Also in any of the contact lens solution agent concerning the examples 9-12 of this 
invention, since there were fading of a cell and no observation of fusion, about the liquids and 
solutions of the example of these this inventions, the toxicity over a cell was not accepted but the 
result checked that safety was high to the eye. 

[0048]Embodiment 5 - bactericidal-effect examination: The same bactericidal effect examination 
as Embodiment 1 was done to the contact lens solution agent of the example 13 of this invention, 
and the comparative examples 3-9 as shown in the comparison - following table 5 with the 
product of the other company. However, as the comparative examples 3-9, the chemical 
disinfection agent for soft contact lenses of the other company marketed now was used. Storing 
time in the thermostat of test liquid was made into 240 minutes. And by the same method as 
Embodiment 1, from the number of micro organisms immediately after inoculation, and the 
number of micro organisms after processing, it asks for the percentage reduction of each bacillus, 
and the result is also collectively shown in Table 5. The contact lens solution agent of the 
example 13 of this invention contains boric acid (0.64%), a borax (0.47%), and sodium chloride 
(0.049%) other than the ingredient shown in Table 5. 

pH was 8. 
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C.a.: Candida albicans P.a.:Pseudomonas aeruginosa S.a. : Staphylococcus aureus[0050]The 
above-mentioned result shows that there is a quite high bactericidal effect also to which bacillus 
as compared with a chemical disinfection agent for contact lenses of the other company marketed 
now, when a contact lens solution agent concerning the example 13 of this invention is used. 
[0051] An embodiment 6 - cytotoxic test: A cytotoxic test was done as follows to a contact lens 
solution agent of the example 13 of comparison - this invention with a product of the other 
company, and a contact lens solution agent of the comparative examples 3 and 7 which the 
example 13 of this invention and a bactericidal effect resembled closely in Embodiment 5. 



[0052]First, a suspended cell of abbreviation 1.0x10 s cell/mu L was obtained for L-929 cell 
cultured for three days in a 37 ** C0 2 incubator from a flask using peel-off and a MEM Eagle's 
medium using trypsin / EDTA solution. This suspended cell was wound around 96well 
microplate every [ lOOmicro / L ], and was cultivated within a 37 ** CO2 incubator for 2 to 3 
hours. A cell did lOmicroL addition of PBS (-) as each contact lens solution agent and contrast 
after checking having stuck to this microplate. After cultivating those microplates for three days 
within a 37 ** C0 2 incubator, with the determination of protein concentration (the Lowry 
method: J.Biol.Chem., 193, 265, 1951). An absorbance (OD) in 650 nm was measured by having 
made increased cell mass into a protein volume, it asked for a rate of growth inhibition to a cell 
according to the following formula, and the result was shown in the following table 6. 

Rate (%) of growth inhibition ={(OD of OD-liquids and solutions of PBS (-)) ODof /PBS (-)} 
xlOO [0053] 
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[0054] Since the lower rate of growth inhibition is shown from the above-mentioned result as 
compared with what has a comparable bactericidal effect among the chemical disinfection 
liquids and solutions for the contact lenses of the other company marketed now when the contact 
lens solution agent of the example 13 of this invention is used, it turns out that it is satisfactory 
also about safety. 

[0055]The cleaning effect check test was done as follows about the contact lens solution agent of 
the examples 14 and 15 of this invention as shown in the embodiment 7 - cleaning effect 
examination - following table 7. Sodium lauryl sulfate is an anionic surface-active agent. 

[0056] As what gives common lipid dirt, first, sorbitan-monooleate-ether:6 w/v%, Castor oil : 16 
w/v%, lanolin:35 w/v%, oleic acid:5 w/v%, Sorbitan triolein acid ester : Artificial lipid liquid 2.5 
w/v% which dissolved 4 w/v%, cetyl alcohol:2 w/v%, cholesterol:2 w/v%, and acetic acid 
cholesterol:30 w/v%, and was equalized by stirring, Physiological saline 97.5 w/v% was mixed 
and the artificial lipid solution was prepared. 

[0057]Prepared the hard lens (Menicon supermarket EX: made by MENICON CO. LTD.) as a 
sample offering lens, said artificial lipid solution was made to adhere to the surface uniformly 
every [ 5micro / L ], and the artificial lipid sewage adhesion lens was obtained. And washing 
processing of a contact lens was performed by taking this obtained artificial lipid sewage 
adhesion lens in the palm, carrying out three-drop (six drops per sheet) dropping per one side of 
a contact lens of the testing liquid, and grinding against a fingertip for 5 seconds at this. 



[0058] 
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[0059]After this washing processing, when the appearance of the contact lens was observed, the 
artificial lipid dirt made to adhere to a contact lens was thoroughly removed also in which lens. If 
it is in the contact lens solution agent according to this invention so that clearly also from this 
result, in addition to that outstanding germicidal action, it also has the outstanding detergency. 

[0060] Embodiment 8 - bactericidal effect examination : in order to investigate the influence on 
the bactericidal effect by addition of the influence - anionic surface-active agent by concomitant 
use with an anionic surface-active agent, In the contact lens solution agent of the examples 16 
and 17 of this invention, and the comparative examples 10-12 shown in the following table 8, the 
bactericidal effect examination was done like Embodiment 1 about the Candida albicans. Sodium 
lauryl sulfate is added as an anionic surface-active agent. And by the same method as 
Embodiment 1, from the number of micro organisms immediately after inoculation, and the 
number of micro organisms after processing, it asks for the percentage reduction of the Candida 
albicans, and the result is also collectively shown in Table 8. 
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C.a.: The Candida albicans [0062] It turns out that an outstanding bactericidal effect is 
demonstrated, without preventing a bactericidal effect of a trialkyl triamine compound which is a 
sterilizing component from the above-mentioned result, when a contact lens solution agent 
concerning an example of this invention is used, and an anionic surface-active agent is used 
together. 

[0063]In order to investigate a bactericidal effect at the time of combining other germicides with 
an influence - trialkyl triamine compound by combination with a germicide besides embodiment 
9 - bactericidal effect examination:, according to a Media Interface Connector measuring method 
of Japanese Society of Chemotherapy, existence of growth of a bacillus was observed as follows. 

[0064]That is, sample offering fungus liquid of 10 7 - 10 8 cfu/mL was obtained like Embodiment 1 
using Pseudomonas aeruginosa. It prepared with a Mueller-Hinton agar by making into a testing 
liquid a contact lens solution agent shown in the following tables 9 and 10, and after adding said 
Pseudomonas aeruginosa sample offering fungus liquid 0.05 mL and cultivating it to the testing- 
liquid lmL for 35 **x 24 hours, existence of growth of a bacillus was observed. The result is 
combined with Table 9 and 10, and is shown. As JI (aminopropyl) lauryl amine here "the Lonza 
back 12.30" (made by Lonza Japan, Inc.), As hexadecyl trimethylammonium salt, "****. 51" 
(made by NIPPON SHOJI) was used as "PB-300" (made by Nippon Oil & Fats), and alkyl 
aminoethyl glycin hydrochloride. 
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unit: ~ ppm+++: ~ growth of the -:bacillus in which the muddiness by growth of the +:bacillus 
in which the muddiness by growth of the ++:bacillus in which the muddiness by growth of a 
bacillus was observed remarkably was observed was observed slightly was not observed[0066] 
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unit: ~ ppm+++: ~ growth of the -:bacillus in which the muddiness by growth of the +:bacil!us 
in which the muddiness by growth of the ++:bacillus in which the muddiness by growth of a 
bacillus was observed remarkably was observed was observed slightly was not 
observed[0067]The above-mentioned result showed that could suppress growth of a bacillus 
effectively and a bactericidal effect went up rather than the case where each is used alone, when 
a trialkyl triamine compound was combined with other germicides. It was checked also by 
combining with a thiazoline system germicide other than the above-mentioned combination, etc. 
that a bactericidal effect goes up. 

[0068]The result of the above embodiment shows that the contact lens solution agent of the 
trialkyl triamine compound content which follows this invention also from the field of 
sterilization effect is superior to the contact lens solution agent using the conventional germicide 
also from the field of safely. 



[0069] 



[Effect of the Invention]The contact lens solution agent according to this invention so that more 
clearly than the above explanation, When the concentration of a germicide is low stopped as 
compared with the contact lens solution agent which uses other germicides by using the trialkyl 
triamine compound as a sterilizing component, since a high bactericidal effect is acquired, it can 
be said that it excels in a bactericidal effect. Also in the field of the safety to an eye, it excels 
advantageously as compared with what is marketed now. By thus, the contact lens solution agent 
1 ** which follows this invention since it also has a safe thing and the further outstanding 
cleaning effect. Also as opposed to any of a soft contact lens and a hard lens, From the place 
which each processing of washing, disinfection, a rinse, and preservation might be performed, 
and has adopted the chemical disinfection method as sterilization treatment, a sterilizer 
implement etc. are not needed and the user's burden in care and cleaning of a contact lens can be 
suppressed as much as possible. 

[0070] Since it is ampholite, this trialkyl triamine compound can be combined also with both 
sexes, anionic, and which a nonionic and cationic surface-active agent and a germicide, and the 
width of that selection spreads. And the bactericidal effect which each germicide has depending 
on how with such other germicides to combine will be heightened mutually, and a bactericidal 
effect will be demonstrated more effectively. 



EFFECT OF THE INVENTION 



[Effect of the Invention]The contact lens solution agent according to this invention so that more 
clearly than the above explanation, When the concentration of a germicide is low stopped as 
compared with the contact lens solution agent which uses other germicides by using the trialkyl 
triamine compound as a sterilizing component, since a high bactericidal effect is acquired, it can 
be said that it excels in a bactericidal effect. Also in the field of the safety to an eye, it excels 
advantageously as compared with what is marketed now. By thus, the contact lens solution agent 
1 ** which follows this invention since it also has a safe thing and the further outstanding 
cleaning effect. Also as opposed to any of a soft contact lens and a hard lens, From the place 
which each processing of washing, disinfection, a rinse, and preservation might be performed, 
and has adopted the chemical disinfection method as sterilization treatment, a sterilizer 
implement etc. are not needed and the user's burden in care and cleaning of a contact lens can be 
suppressed as much as possible. 



CLAIMS 



[Claim(s)] 

[Claim l]Following-izing 1 : [Chemical formula 1] 



< 



C m H2mNH2 



C n H2n+l N ' 



Cn 1 H2niNH2 



A contact lens solution agent which contains a trialkyl triamine compound expressed with 
[however, n in a formula is an integer of 4-18, and m is an integer of 1-8] as a sterilizing 
component. 

[Claim 2] The contact lens solution agent according to claim 1, wherein said trialkyl triamine 
compound contains in concentration of 0.01-1000 ppm. 

[Claim 3]The contact lens solution agent according to claim 1 or 2 containing a borate salt buffer 



[Claim 4] The contact lens solution agent according to any one of claims 1 to 3 making a 
quarternary-ammonium-salt system germicide or a glycine system germicide contain further. 



further. 
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ATCC 9027) . HfeXK^B (Staphylococcus aureu 
s ATCC 6538P) 5tf. ilVl?? ■ Tfr^HVX 

\tf H ?«t"<X h ySififcT 2 3 °C x 4 8 l$ig$£ L , 

ifciaiiiat^tfiXH^sraui. y-rt- 

y#-fe'4 ytgtttt 3 5'Cx 2 4 eiSPSBU:. ja±. 
3ffi^«^mm*aA^7j<tT!i?SL, 107-1 
08 cfu/mL<0ttit«afc*6iat:ill!Lfc. 
[0032] *||BHMl~4<03y^^M^yX 
fflMSr . TIB* 1 fc*3*i4jSattJ«i: 3:* J 5 KM 
•ILfe. fcvvc. ±fatfllSL^*^WJl~4^3 

y * ? vv >xmm<n lOmL^, tiWtnWM 
mmmsizm. #yyy • r^t^yx, 
mm. tfe/F^^tta^it mm 
tzm>3>??}>i'>xmmt&i o 6 cfu/mL~ 

10' c f u/mLiOaS-^-tfiofcO. 0 5mL^jD 

x. (jyr. £nftw«ti:^a) > ztit. 23x0*2. 
x, mmm^m-m*m^xmiL. y-mmimiz 

ffii, ^y^ • T)VKiiVX£.^X\t7Y*7W<>7 

v ymzmx 2 3 'C x 5 B BIT* 9 . mis»&ix« 

€X h* WC (4 V t'- ytgifiSrffl V vc 3 5 °C 
x3HBTr*6. 

[00333 JJBO^riSt J: 0 . «SK^ct)4»J: , 

*flHfT*l(c*Ufc. «rfe, y (T5yxnt/P) 7 
VVfr7$yklXte. r n ynfA*.y^i2. 30j 
(ayify>A-ytt^^aS) tJBvvfe. jaTOSOtM 

ykix, rny-frtv?12. 30j&fflv^Tv^l» o 
[00343 



(6) 



©BPP9-322928 





* % W ® 


1 


2 


3 


4 




10 p pm 


10 p pm 


lOp pm 


lOp pm 




0.64 % 


0.64 % 


0.64 % 


0.25 % 




U. UUZ /D 








■sMCiX r 'J 7a 


0.49 % 


0.49 % 


0.49 % 


0.49 % 


PH 


6 


7 


8 


9 


C.a.©J&J>$ 


45.6% 


68.4% 


>99.9% 


100 % 


P. a. 


99.9% 


100 % 


100 % 


100 % 


S.a.©i&»ifs 


98.1% 


>99.9% 


100 % 


100 % 



C.a. : ijVW • TJlVfiVX 
S.a. :ftfe7>'?«« 
[0035] ±f BWfeS <fc 0 . #f£WJ l~4fcfSI>3 

k 

[0036] ^ W 2 



P.a. : ill 

ofc. fit. i^OlI«HlTWfiWP«a»4 1 2 0#k 
[0037] 
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#^¥9-322928 





* % W W 


mm 


5 


6 


i 




lOppm 


lOp pm 


— 








50 p pin 




0.64% 








0.47% 








0.49% 






C.a.©*'>* 


100 % 


99.4% 


42.0% 



C.a. : -TlWilVX 
[0038] ±tB0WkX 0 s =«W«»3 V?? h 1/ 

[00 3 9] gjfcffl 3 



[0040] 



33 





* 38 W N 




7 


8 


2 


7*>>J;V7S> 


0. 1 
P pm 


1 

ppm 






0.64 % 


0.64 % 


0.64 % 




0.47 % 


0.47 % 


0.47 % 




0.49 % 


0.49 % 


0.49 % 




95.8% 


>99.9% 


83.6% 



P. a. : an 

[0041] mm%x o . *wflH(c«*3y^^ 
t m\^mmm& z t izt mm* 



5. 

[0042] gffcffl 4 



(8) 



#l»¥9-3 22 928 



c o o 4 3 3 5fe-r , na«4 izifkztiz, i a 

*?M^yX (^zayxwvEX : aaSAitx-a 

[0 044]-*, 3 7°C£)C0 2 
(C*JV^T3BBK«LfcL-9 2 9«lfife. h'JTyy 
/EDTA»a*fflV^T75X34»feai36«L» MEM>f 
-//WSJfifcfflVvCs $2 X 1 0 6 cell /mL<0« 
MMt£#£. 6 0mmxl5m 

m*>5^-l/fc4 . 5mL"foiS, Btf, 37°ODC 

o 2 ^^^-^-rt-c4 8^ra^*u^ 



vKJBatJniv 3 7°ccoco 2 4y*j.<-?-fiT 

44. 3 7"C<7)C0 2 ^y=3f A ^-^-rtT'4 8B#^ 

[0045] Stt<9fp«4. 56M)BfcJ:SSIfiV-y<0 

**>*&;&fcl*IIRfcJ:!)«KU «K<^<og«lc-3 
[0046] 





* m w m 


g 


1 0 


1 1 


1 2 


99VATS> 


750 
ppm 


500 
PPm 


100 
PPm 


0. 1 
PPm 




0.64 % 


0.64 % 


0.64 % 


0.64 % 




0.47 % 


0.47 % 


0.47 % 


0.47 % 




0.49 % 


0.49 % 


0.49 % 


0.49 % 



[0047] tcom, *3HH0!9~ 1 2 fcfliS 3 

LT$£tt*>Kn t> s ; t aqtBSfut . 
[0048] mmm 5 

TIB* 5 (c^Sft* J: -5 **5HHW 1 3 WJtWJ 3~ 
9c93y??by yXfflMW LT . MSfiaj l b mm 



•t. 3<r>ay99vvyxmmn. 

«5fc*§*UfcjS#<0ffifc s (0. 6 4%) s * 

<7#(0. 47%) . Wfc^hU^A (0. 049%) 
&#rr*fctf>Tfc9, pHI48Tfcofc. 
[0049] 



WBSV-9-322928 





m 




mm 
mm 


mm* «) 








C.a. 


P. a. 


S.a. 


* 

m 
m 


13 








99.8 


100 


>99.9 


it 
W 


3 


Aft 




0. 5 


99.8 


>99.9 


>99.9 


4 


B*fc 




1 1 


37.3 


96.9 


>99.9 


5 


Ctt 




0. 5 


45.8 


100 


98.7 


6 


Dft 




1 








7 


Eft 




5 0 


99.9 


100 


99.8 


8 


Fit 




1 0 


66.7 


100 


70.6 


9 


Gtfc 


tf?7=h* 




43.4 


>99.9 


99.9 



C.a. : HV&y- 7)V\Z*VX 
S.a. iW&YWUk 

[00503 mcom% x o , *mm 1 3 y 

^bl'VXJJJ^fcJ^fcfc&fcfc):, gMLhrfiSftT 

ffl*io»c*t L X fc , 0 »v § i k # 

[00 5 1] HWJ 6 
-«#tt^t : «Sfi.k c7)Jt«H 

*SV^-C*fBWWl 3 fc«M«5&*^ofcJtSKW3 , 7 

[0052] Sfcf > 3 7°C«C0 2 -^y^a^-^-rt 
fcfc 3 BMm* LtzL-9 2 9|fflMSr, b 'JTv^ 
/EDTAjBatfflV^T79X3*»feiffl*«t. MEM>f 
-^*«lt*jav^TI91. 0X1 0 6 eel 1/ttLff) 



p. a . : mm 

mmmmmtz. Lmmmm. 9 ewe i iv 
-imris-hizi oouL*f^>t%. 37°c«qco 2 

M'SOCfflSfl. aVifiHk UTPBS(-)&10/x 
LSanLfc. WlfeOVf ^nTV-b&3 7 , COCO 

S (Low ryS: J.Biol. Chem. , 193,265,1951) (Cj; 

o . tmuzMfrnzsGMLb ix 6 5 o n m-cwiaft 
* (od) sasu rmmM-^z^xmrnizm 

fflmm {%) = { (PBS (-) cOOD-?g»DO 
D) /PBS (-) «OD| XI 00 
[0053] 



(10) 



#^¥9-3 22 9 28 







K « m 


1 3 


3 


7 


mm* <%) 


39. 8 


48. 0 


45. 0 



[0054] ±E<0#i!U 0 , *WW\ I3na>?? 

ffian > ? ? h v >xmmmmm<7) o mtm 

So 

[00 5 5]Hisfl)J 7 

TfBiS 7 fcSStU X 5 %*mm 14. 1 5«3y? 
[0 0 5 6] jfef. HjmiWKSft*-**.* L 

t, y/Hi^y^y^-V'f.yKxxT^: 6w/v%> 

hVi/?i: 16w/v%, 5/'Jy: 3 5w/v%, * 



flV: 4vr/v%^ ^i-)VT)Vn-)V : 2w/v% s 3 
I/XfD-*: 2w/v%, BRnVX^n-zP: 3 0 

»2. 5w/v%t s tffl^M*97. 5w/v%« 

[0057] t\-Y-a'y99\>V s sX (jt-ayx-^ 
-EX : M^-3y«) SrftfS^yXfc L,TffiS 
U ^W«ntHulSAX!l«^2r5/zL-fo s 7ja=5r 

<%-t#*s*-c. Kmvm^mvyxmtz, 
zix. zmhtitzxi.mmmuyxmm 
o s ztiizmmm ?y??Yv yxnxmhtz o 3 

» ( ltt*fc»)6») STFU JBjfc?53W8l*4£i:fc 

[0058] 
£7 





* « h w 


1 4 


1 5 




lOppm 


lOp pm 




0.64 % 






0.04 36 






0.49 % 








0.05 % 



[0059] ^fciJHMBiUOtk ny^?M/yX« 
^fitzKXM'mtUt. nticouyXizti^xh'g&z 

wtzmzytthuyxmmizb^xit. tarn 
tzmftmzMz-x. mmmmttx^hax' 
**. 

[0060] mm 8 



7-*y&m'%m\nm))Mz£ imsm&wwfi 

H^*fcftfc, Tfeil8fc^$ft£#f£WJl 6,17 
fttfiHRWi o~l 2<03y^^ M/yXffl«EWttJV^ 

t, ^/yyy ■ rj^Ayxiz^x. mmmitmrn 
izixmnmrnzm^tz. r-*ymm 

grab. mm&mbfr<o. uyvy-rivv* 

[006 1] 



8BIPP9-3 22928 





* » ® n 


a: & m 


16 


1 7 


1 0 


1 1 


12 




500 
ppm 


500 
Ppm 
















0.01% 


0.01% 






0. 0b% 


0.05% 


0.05% 






100 


100 


38.2 


44.1 


>99.9 



C.a. 7)VV*VX 
[0062] JJBWISSJ: 0 . *ffiM£Skl*y9? 

[0063] 3W« 9 

h u t/h^ nuts vit&uzmwmM^b 

com i cmfcmzmtx. vxrmizfficommm 
mi*. 

[oo64] tzb-h. imm*m\ mnm 1 1 r& 



tu\ 10' ^i 0 8 C f u/mLff>mmm 
n. Tmmxxs i o iz^ztiz ny?>?\- u>xmm 
mzmm&t lt s 1 y h ymmx-mmt, 
znmmmm lmLtsu nrs bsbiksisms: o . 

0 5 mUQi. 3 5°CX 2 4BHa*S*U:«L Btftffctf 

X7$t. z.z\x\ *j (Tsyrotr;w) 5^u/wts> 
t LTii 712. 3 0 j (nyf y>A-y 

^Ai^UCii rpB-3 0 0 j (S*jfiJiS).T 
/P*;t/TS yy&Kigt ttii r^rf- 5 
lj (B*ffi*H) frffiJBUs. 
[0065] 







® 


<3> 








® 




6. 25 


6.25 


6.25 


3. 12 


0 


0 


0 


Ty^E^AfS 


0 


6.25 


3.13 


12.5 


12.5 


6.25 


0 


mm. 


+ 








+ 


++ 


+++ 



m 
+++ 

++ 



mcoimiz£z>m r )imi<mztifz 
mmmzz&mwmztitz 
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<3> 












6. 9,h 


6. 25 


6.25 


3. 12 


0 


0 


0 




0 


12.5 


3.12 


12.5 


12.5 


6. 35 


0 


mom 


+ 








+ 


++ 





[0067] ±fE<D*£ftJ: 9 . bUT/Mf^hUTSy 

[0068] wtcommmmm. &&&<rmtpb 
y r s yft^wtw^ ? b y yxpg»\ 

[0069] 

[?Hli«8&*J «±WJJ: 9HHfe*«Sr»< , 



: P P m 

+ + + : l^i|«fcJ:*»9^L<i»3;ftfc 

XJBSSHloT\ 77h3y??hyyX&yVW3 

#\ mn&mmztm. *fc* mmmttxit 
bt^cox'h-ox, 3y??hisyx<7&*JMzt$tt 

[0070] ZCDhVT/^tUVVT 

immwx'hzztfrh. m, r^ye, mt 
vtt, ^^^yttoMfwo^BvSttffl^Mttffi^ 

CDX'fo&. 



